Transportation Air Quality and MOVES Training

Module 4: MYSQL Workbench and Queries

Note: This material is part of a five module training course prepared
by the Texas A&M Transportation Institute (TTI) for the Texas
Department of Transportation. Please review the training description
document for further details and for TTI contact information
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Objectives

Overview of MYSQL Workbench/Query browser

Exploring MOVES Databases with the MYSQL Query Browser

Basic MySQL Commands

Executing MySQL Scripts Using MOVES Interface
Advanced MySQL Commands/Scripts

Creating and Manipulating Data with MySQL
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MYSQL Workbench Connection

Start/Programs/MySQL/MySQL Workbench

Click Local instance MySQL

Click Connect

e First time in Workbench

* Need to enter the root user password after clicking Connect. This password
was set when MySQL was installed

* If you do not know this password

« right-click on Local instance MySQL, select Edit Configuration..., set Username
to moves, and click Close. When prompted for a password, enter moves
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MYSQL Workbench Connection Cont’d

MySQL Workbench =N X

_
File Edit View Database Tools Scripting Help

MySQL Connections @ & ‘ Shortcuts

Local instance MySQL57 MySQL Utilities
A root

Database Migration
Connection Mame: Type a name for the connection

Connection Method:  Standard (TCF/IP) - Method to use to connect to the RDBMS

{Parameters g5 [ Advanced | vy Bug Reporter

Hostname: Port: Name or IP address of the server host - and
127.0.0.1 ort: 3306
TCP/IP port.

Username: rpot Name of the user to connect with. Workbench Blogs

The user's password. Wil be requested
later if it's not set.

Password: Store in Vault ... ] l

Default Schema: The schema to use as default schema. Planet M
Leave blank to select it later.

Workbench Forum

Models @ & ® Scripting Shell

sakila_full

Configure Server Management. .. Test Connection ] l Cancel ] [ 0K ]
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MYSQL Workbench Overview

R —— -

Snippets

B MySQL Workbench
#&  Local instance MySQL57 =
Eile Edit WYiew Query Database Server Tools Scripting  Help
&8l o SEFEE&ES] E &
Navigator wirx_i20_In_.. 2016sep_ftw_wirx_i20_In... 2016sep_ftw_wtrx_i20_In... hpmsdata_idling sQL Additions
SCHEMAS il (= T = | [ | [l | Limttos500ra - || ia | = & (1) (=
Q. [Filter objects 1 e SELECT * FROM bexar out.movesoutput;
p  2016acadia_out
» (=] 2018bexar_out
» _2015rfg_sw_tx_surveys_fuels_mvs14a Qu e ry
» _2016rfa_sw_bt_surveys_fuels_mvsi4a Pa nel
» movesdb20161117
B movesexecution
» = movesworker
» msats_ih20_duncanville < | m | b
» msats_ih20_grandpraire
: rmc:z:: | Result Grid | HH 4% Fiter Rows: Table p Cell Content: I8 | Fetch rows: =50 — % []
rmc .
» | sakila D fterationlD wearlD monthID View tatelD countvID zonelD  linkIC «
P sys 1 2018 7 48029 I
» tceq_idlstdy - -
b world 1 2018 7 5 24 48 48029
1 2018 7 5 24 48 48029
1 2018 7 5 24 48 48029
Object 3 1 2018 7 B 2+ 48 48029
1 2018 7 5 24 48 48029
Browser 3 e — N - e
< | I | b
movesoutput 1 Context Help
Management Schemas
Output
Information
o i -
dayID smallint(5) Ll Action Output
hourID smallint(5) UM # Time Action Message
itoaL:::gy[']ID iSnT(ang?tlS?d’: U |: < 1 00:24:58 SELECT * FROM mowvesworker.baserateoutput LIMI._. 1 row(s) returned
zonelD int{10) UN el -] 2 08:10:00 SELECT * FROM 2018bexar_out.movesoutput LIMI._. 500 row(s) returned
linkID int(10) UN Execution
pollutantID smallint(5) UM
processID smallint(5)
sourceTypelD smallint(5) Status
- m T - ™ a
Object Info [EEEEAL]
L T

Duration / Fetch
0.078 sec/ 0.000 sec
0.000 sec / 0.000 sec
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MYSQL Workbench Overview

B MySQL Workbench

#  Localinstance MySQL57 x ——
Scripting  Help

File Edit View Query Database Server Tools

o L& &El&] [ o

Navigator

SCHEMAS w

_wirx_i20_In__ 2016sep_fiw_wirx_i20_In_. 2016sep_ftw_wirx_i20_in_
OHI¥ §F & | & | [ | Limitta 500 o0 ~ | g
@ |Fiter objects 1e SELECI * FROM bexar_out.movesoutput;

hpmsdata_idling hpmsdata_idling 2016sep_fiw_wirx movesoutput x m 5QL Additions

g Q (1] (3 4 > |15 g | Jumpto °

aserateoutput

» 2016acadia_out s
¥ [ 2018bexar_out =l
W F Tables
» E acivitytype
» E baserateoutput
p E baserateunits
b bundletracking

p movesactivityoutput
» El moveserror

p El moveseventlog

» E movesoutput

B E movesrun

} movestablesused
p movesworkersused
» El rateperdistance

Select Rows - Limit 500
Table Inspector

Copy to Clipboard

Table Data Export Wizard
Table Data Impart Wizard

Send to SQL Editor 3

» = rateperhour

» E rateperprofie

p E rateperstart

» = ratepervenice

» = startspervehice

» El summaryreportbody
» B summaryreportdecod
p El summaryreportheade,
B views

11 Stored Procedures

@ Functions

1 | 3

Create Table... :
Create Table Like. . » P eI
Alter Table.... D vearlD monthiD daviD howrID statelD countvID zonelD nkID polutantlD processID  sourceTvpelD reaClassID  fuelTfvpelD fuelSubTvpelD modelyear] +
Table Maintenance... 2018 24 48 48029 91 1 32 5
Drop Table... 2018 24 45 48029
Truncate Table... 2018 24 48 48029
Search Table Data... 2018 24 48 48029
RIS rerena S o1
movesdb20161117 ‘ ‘ 2018 24 48 48029

| Export: U | wrap Call Content: I8 | Fetch rows: iff % a

91
91
91

1 31
1 21
1 42
1 62
91 1 61
91 1 54

1

1

1

1

1

1

oL

movesexecution 2018 24 48 48029
24 48 48029
24 48 48029
24 48 48029
24 48 48029
24 48 48029
24 48 48029
A AR ARNTIQ

=] mavesworker
msats_ih20_duncanville
msats_ih20_grandpraire
rmc6943
rmc6945
sakila
sys

o]

1

1

1 2018 91 53
1 2018 91 52
1 91 51
1 91 43
1 91 42
1

91 41
a1 1 k]

Query
Stats

2018
2018
2018
2018
nia

YYYYYYYYYYY

Schemas

Management
HoLL

Information

T R N N R B B N e I N

nmmmmmmmmimmmm

JONONON NN NN NN W ;T

Table: movesactivityoutput

Context Help G
Columns:
MOVESRunID ~ smallint(5) UN Output
iterationlD smallint(5) UN =1 : o

yearlD smallint(5) UN 0 Action Qutput
# Time Action

monthiD smallint(5) UN
dayo smallint(5) UN © 1 00:54:58 SELECT * FROM movesworker.baserateoutput LIMIT 0, 500
] 2 08:10:00 SELECT * FROM 2018bexar_out movesoutput LIMIT O, 500

Message
1 row(s) returned
500 row(s) returned

Duration / Fetch
0.075 sec/ 0.000 sec
0.000 sec/0.000 sec

hourlD smallint(5) UN
statelD smallint(5) UN
countylD
zonelD

linkID
sourceTypelD

renrlae]

Object Info
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MYSQL Workbench: Exploring Inputs and Outputs

Mavigator:- i
avigatar
SCHEMAS 0 2 SCHEMAS o
Q, Filter objects Q, Filter ohjects
> 2016acadia_out -~ p | 2016acadia_out
w [} 2018bexar_out g p = 2018bexar_out |
w B Tables p | 2018bexar_sh_rates_out
> activitytype » E;ﬂ 2018bexar_rates_out
baserateoutput w (-] 2018sanantonio_sum_in
baserateunits B Tables
} avft

bundletracking p = avgspeeddistribution

movesactivityoutput P county
moveserrar b dayvmtfraction
moveseventlog p fuelformulation
movesoutput =| fuelsupply
mgyegrunp : fuelusagefraction
movestablesused p El hourvmtfraction
movesworkersused » E homsviypeyear

1

> imcoverage

rateperdistance
P } manthvmtfraction

YYYYYYYVYYYYVYYYVVYYYY
U0 . . .o o . A o

rateperhour p B roadtype
rateperprofile p = roadtypedistribution
rateperstart b sourcetypeagedistribution
ratepervehicle p = sourcetypeyear
startspervehide p = state
summaryreparthody p = year
summaryreportd ecode pE zone
summaryrepartheader P El zonemonthhour
. b zoneroadtype
@ Views B v
[BH stored Procedures Evis
. 5 stored Procedures
Functions R | @ Functions
> _2015rfg_sw_tx_surveys_fuels_mvsida » _2015rfg_sw_b¢_surveys_fuels_mwvs14a
B _2016rfg_sw_bc_surveys_fuels_mvsida B _2016rfg_sw_tx_surveys_fuels_mvsida
w = movesdb20161117 p =) aampo_training 1
[ p B Tables p = movesdb20161117
@ Views B movesexecution
B stored Procedures p =l movesworker
@ Functions » msats_?hll]_duncanvil_lg
B | movesexecution ol r msatS:LhZD_grandpralne
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MYSQL QUERY: Basics

SELECT * FROM table name;

e MYSQL QUERY

« Used to display or aggregate output database data

« Used to load, alter table, update data

 Syntax must be followed properly to avoid errors.

« *" Can be replaced with column_name(s) separated by *,
« Multiple commands can be used to complete a query

« Commas can be used to separate multiple fields

« Table to be queried -the syntax is database name followed by “" and the table
name
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Basic MYSQL QUERY: SELECT

SELECT * FROM 2018bexar out.movesoutput;

| Result€rid | £ 4% Fiter Rowes: | Bxport: £ | Wrap Cell Content: IA | Fetch rows: &5 =% H |
MOVESRunID  iterationD vearlD monthID dayvID hourlD statelD countylD zonelD GinkID polutantlD processID  sourceTypelD  reqClassID  fuelypelD  fuelSubTypelD
T_ 1 2018 7 5 24 48 48029 91 1 32 5 =
1 1 2018 7 5 24 48 48029 91 1 31 5
1 1 2018 7 5 24 48 48029 91 1 21 5
1 1 2018 7 5 24 48 48029 91 1 42 3
1 1 2018 7 5 24 a8 48029 91 1 62 2
1 1 2018 7 5 24 48 48029 91 1 61 2
1 1 2018 7 5 24 48 48029 91 1 54 2
1 1 2018 7 5 24 48 48029 a1 1 53 2
1 1 2018 7 5 24 48 48029 91 1 52 2
1 1 2018 7 5 24 48 48029 91 1 51 2
1 1 2018 7 5 24 48 48029 91 1 43 2
1 1 2018 7 5 24 a8 48029 91 1 a2 2
1 1 2018 7 5 24 48 48029 91 1 a1 2
. | 1 1 e TanE:] 7 c = A An AQN30 oil 1 =7 ] , N
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Basic MYSQL QUERY: SELECT

SELECT YearlD, Pollutantid, ProcessID, sourceTypelD,
fuelTypelD,roadTypelD,emissionQuant FROM
2018bexar_out.movesoutput;

Bl

|Ilzmll6rid|:m ¥ Filter Rows: |E:q)nrl::H|W|q)CeICnrwerl: Ia |Fta\|1|:|'|rt:|ﬂ|'533§> =
YearID Polutantid ProcessID sourceTypelD fuelTypelD roadTvpelD emissionQuant

[l »

) 2015 B 1 32 5 5 2710760000
2018 91 1 31 5 5 11573200000
2018 91 1 21 5 5 3841320000
2018 91 1 42 3 5 1327670000
2018 91 1 62 2 5 300270000000
2018 91 1 61 2 5 98150600000
2018 91 1 54 2 5 3480690000
2018 91 1 53 2 5 9797380000
2018 91 1 52 2 5 132471000000
2018 91 1 51 2 5 10649500000
2018 91 1 43 2 5 16388800000
2018 91 1 42 2 5 6862050000
2018 91 1 41 2 5 5908410000
2018 91 1 32 2 5 18708000000 )
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Basic MYSQL QUERY: SELECT With Aggregation

e COUNT - Counts the number of observations.
e SUM - Calculates the sum of observations.

« MIN/MAX - Calculates the min/max

 AVG - Calculates the average

Note: Use Group By along with these functions




Basic MYSQL QUERY: SELECT With Aggregation

SELECT YearlD, Pollutantid, SUM(emissionQuant) as
Emissions_lbs FROM 2018bexar_out.movesoutputgroup by
YearID, Pollutantid;

| ResultGrid | 11 43 Fiter Rows: | Export: ) | wrep cal

2018 2
2018 3
2018 79
2018 87
2018 90
2018 91

YearID Polutantid  SUM(emissionQuant)
» 1 44543,58417204955

586500.8653744425
79440.04389671574
424659.1869116947
45459,358759613184
57423637.15195951
359991951381242.94
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| Resuitrid | ] 4% Fiter Rows: | Export: S | wir

2018
2018
2018
2018
2018
2018

2
3
79
87
S0
91

YearID Polutantid Emissions lbs
3 1 44543.58417204955

586500.8653744425
79440.04389671574
42469.1869116947
45459.358759613184
57423637.15195951
3599919515381242.94




Basic MYSQL QUERY: SELECT With Order By

Used to order a variable in descending or ascending order

SELECT YearlD, Pollutantid, SUM(emissionQuant) as
Emissions _Ibs FROM 2018bexar _out.movesoutputgroup by
YearlD, Pollutantid order by pollutantid desc;

| ResultGrid | (] 4% Fiter Rows: | Export: L[] | wrap
YearID Pollutantid Emissions lbs
hm 359991951381242.94
2018 90 57423637.15195951
2018 87 45459.358759613184
2018 79 42469.1869116947
2018 3 79440.04389671574
2018 2 586500.8653744425
2018 1 44543.58417204955
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Basic MYSQL QUERY: Comparison Operators

Usually Used with WHERE

Includes operators SELECT Yearid, Monthid, PollutantID, processid,
sourcetypeid, fueltypeid, roadtypeid, emissionQuant

=,1=,<,>,<=,>= Rrowm 2018bexar_out.movesoutputwhere processID = 1;

| ResuitGrid | 11| 4% Fiter Rows: | Export: g | Wrep Cell Content: TR | Fetch rows: =5 %
Yearid Monthid PolutantiD processid sourcetvpeid fueltvpeid roadtvpeid —emissionQuant

» 7 a1 1 32 5 5 2710760000
2018 7 a1 1 31 5 5 11573200000
2018 7 a1 1 21 5 5 3841320000
2018 7 a1 1 42 3 5 1327670000
2008 7 91 1 62 2 5 300270000000
2018 7 a1 1 61 2 5 98150600000
2018 7 a1 1 54 2 5 3480690000
2018 7 a1 1 53 2 5 9797380000
2018 7 a1 1 52 2 5 132471000000
2018 7 a1 1 51 2 5 10649500000
2018 7 91 1 43 2 5 16388800000
2018 7 a1 1 42 2 5 6862050000
2018 7 a1 1 41 2 5 5908410000
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Basic MYSQL QUERY: Comparison Operators

Normally Used with WHERE

Includes operators SELECT Yearid, Monthid, PollutantID, processid,
sourcetypeid, fueltypeid, roadtypeid, emissionQuant

=,1=,<,>,<=,>= Rrowm 2018bexar_out.movesoutputwhere processID = 1;

| Resuit Grid | 1] 4% Fiter Rows: | Export: ] | Wrep Cell Content: T& | Fetch rows: &5 =%
Yearid Monthid PolutantlD processid sourcetvpeid fueltvpeid roadtvpeid —emissionQuant

3 7 91 1 32 5 5 2710760000
2018 7 91 1 31 5 5 11573200000
2018 7 91 1 21 5 5 3841320000
2018 7 o1 1 42 3 5 1327670000
2018 7 a1 1 62 2 5 300270000000
2008 7 o1 1 61 2 5 98150600000
2018 7 91 1 54 2 5 3480690000
2018 7 91 1 53 2 5 9797380000
2018 7 91 1 52 2 5 132471000000
2018 7 o1 1 51 2 5 10649500000
2018 7 a1 1 43 2 5 16388800000
2018 7 91 1 42 2 5 6862050000
2018 7 91 1 41 2 5 5908410000
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Basic MYSQL QUERY: Comparison Operators

SELECT Yearid, Monthid, Pollutant|D, processid,
sourcetypeid, fueltypeid, roadtypeid, emissionQuant FROM
2018bexar out.movesoutput where processID > 10;

| Resultrid | T 4% Fiter Rows: | Bxport: o[ | Wrap Cell Content: TE | Fetch rows: =F =%
Yearid Monthid PolutantiD processid sourcetvpeid fueltypeid roadtypeid emissionQuant
» ESEH - 91 91 62 2 1 3247940000
2018 7 91 a0 62 2 1 F7158200000
2018 7 a0 a1 62 2 1 527.45
2018 7 a0 a0 62 2 1 12530.1
2018 7 a7 19 32 5 5 0.0164225
2018 7 87 19 31 5 5 0.0699305
2018 7 a7 19 21 5 5 0.0231446
2018 7 87 19 62 2 5 1.50479
2018 7 a7 19 61 2 5 0.473886
2018 7 87 19 54 2 5 0.0174433
2018 7 a7 19 53 2 5 0.0387979
2018 7 87 19 52 2 5 0.474517
2018 7 a7 19 51 2 5 0.0519401
. I
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Basic MYSQL QUERY: Logical Operators

e Traditional Operators
AND, OR, NOT
e Other Operators

— LIKE - Used to extract similar values and not exact values

— IN - Used to specify the list of values to extract or leave out from a variable
— BETWEEN - Provide condition based on variable in the table

— IS NULL - Allows you to extract data with missing values
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Basic MYSQL QUERY: Logical Operators

SELECT Yearid, Monthid, PollutantID, processid, SELECT Yearid, hourid, PollutantID, processid, sourcetypeid,
sourcetypeid, fueltypeid, roadtypeid, emissionQuant FROM  fueltypeid, roadtypeid, emissionQuant FROM
2018bexar_out.movesoutputwhere processID > 10 and 2018bexar_out.movesoutputwhere sourceTypelD = 21
pollutantid = 3; and hourid = 1 and (processID = 1 or processID = 2);

< | 1

| Resutrid | T} 43 Fiter Rows: | Export: ‘[ | Wrap Coll Content: A | Fetch rows: =5 =% Result Grid | [l 4% Fiter Rows: | Export: [ | Wrap Cell Content: I
Yearid Monthid PolutantlD processid sourcetvpeid fueltvpeid roadtvoeid —emissionQuan Diesunis sty oo TR i) pye i e yines| e S yieals | ie i e

208 3 15 32 5 5 0.000003132( » EC o1 ! 21 > > 2057780000
2018 7 3 15 31 5 5 0.000013772. 2018 . o . 21 2 > 4778520000

i 2018 1 91 1 21 1 5 561641000000

2018 7 3 15 21 5 5 0.000003940° 2018 1 91 1 21 5 a 1526120000
2018 7 3 15 42 3 5 0.000017855¢4 2018 1 91 1 21 2 4 3555020000
2018 7 3 15 62 Z 5 0.093585 2018 1 91 1 21 1 4 416293000000
2018 o 3 15 b1 2 5 0.0254784 2018 1 91 i 21 o 3 a0002 100
2018 7 3 1% 54 2 5 0.00127266 2018 1 a1 1 21 2 3 209529000
2018 7 3 15 53 y) 5 0.00176554 2018 1 91 1 21 1 3 24556600000
2018 7 3 15 52 2 5 0.0285823 2018 1 91 1 21 5 2 118746000
2018 7 3 15 51 2 5 0.00268263 2018 1 o1 1 21 2 2 276570000
018 7 5 s 43 5 . 0.0098479 2018 1 91 1 21 1 2 32388500000
2018 i 3 15 42 2 5 0.00424895 2018 1 o1 2 21 > ! 43207900
2018 7 3 5 41 > 5 0.00381257 movesoutput 22 |
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Basic MYSQL QUERY: Logical Operator BETWEEN

SELECT Yearid, hourid, PollutantlD, processid,
sourcetypeid, fueltypeid, roadtypeid, emissionQuant FROM
2018bexar_ out.movesoutputwhere sourceTypelD between
20 and 40 and roadtypeid = 5;

| Result€rid | 5] 4% Fiter Rows: | Bxport: C[g] | Wrap Cell Content: A | Fetch rows: £ =%

Yearid hourid PolutantlD processid sourcetypeid fueltvpeid roadtvpeid emissionQuant

24 91 1 32 5 5 2710760000
2018 24 91 1 3 5 5 11573200000
2018 24 91 1 21 5 5 3841320000
2018 24 91 1 32 2 5 18708000000
2018 24 91 1 31 2 5 27815500000
2018 24 91 1 21 2 5 8918690000
2018 24 91 1 32 1 5 233084000000
2018 24 91 1 3 1 5 947721000000
2018 24 91 1 21 1 5 1048300000000
2018 24 a0 1 32 5 5 425.109
2018 24 90 1 31 5 5 1814.93
2018 24 90 1 21 5 5 602.405
2018 24 a0 1 32 2 5 3038.1

movesou eout 24 < |
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Basic MYSQL QUERY: Logical Operator IN

SELECT Yearid, hourid, PollutantID, processid, sourcetypeid, fueltypeid,
roadtypeid, emissionQuant FROM 2018bexar_out.movesoutputwhere
sourceTypelD in (21,31,32) and roadtypeid = 4;

T et ] (e g | e ot o, [ e 7 il =
Yewd hourd POAMSNUD procesel  sourcelveed tveed  rosdtyped  emesonOuant

H @ 1 ” 5 ] 1963760000
M m 1 3 5 4 505950000
M m 1 n 5 1250000
FII 1 k] 2 4 13392600000
4 ] 1 N : 30115800000
24 W 1 7] 2 4 576360000
W 1 b3 1 4 16S7EROO0000
4 L1 1 3 1 4 696251000000
M owm 1 n 1 FROGABOOG000
kol 90 I 3z .3 4 307.962
4 s n s 133408
M w i n 5 4 T
M s 1 2 2 2174085

1 movesac

®  Tme  Action Duration | Fetch

© 23 160150 SILECT Yeand, hound, PolutnniD, processid, scurcetypesd, buslypesd, roodiyped, emssionCuant 108 row(s) retumed 0:000 s0< 1 0.000 3o

© P4 160214 SELECT Yiand, hound, PolutnniD, procausid, sourcatypent, fuoliypesd, roodyped, smissionOunnt 105 row(s) mtumad 0018 sac 1 D.000 mc.
© 25 160544 SELECT Yoard, houwnd, PolulantiD, processid, sourcetypesd, fusliypeid, roadiyped, emissionQuant 500 row(s) retumad 0:000 sac £ 0.000 sec

© 26 160832 SELECT Yeend, housid, PolutanaD, procemsd, sourcetyped, fusktypeid, rondtyped, sesssionDuant 500 row(s) mturred D015 soc 1 D.000 i
© 27 160914 SELECT Yoand, hownd, PoutsntiD, processid, sourcetypesd, fuskypesd, roadtyped, emissionGuant 500 row(s) returmad 0,000 sec /0,000 soc
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Basic MYSQL QUERY: Logical Operator LIKE

SELECT Yearid, sourcetypeid, sum(emissionQuant)/2000 as
VOC_tons FROM 2018bexar_out.movesoutput where
sourcetypeidlike '_1" and pollutantID = 79

group by Yearid, sourcetypeid, SELECT Yearid, sourcetypeid, sum(emissionQuant)/2000
as VOC_tons FROM 2018bexar_out.movesoutputwhere
| ResuttGrd | 7] 43 Fiter Rows: | Export: L | wrap ol sourcetypeid like '%1"' and pollutantID = 79
h"@m Sourcetyped VOC tons group by Yearid, sourcetypeid;
[ 11 1.035070551612218
2018 21 8.103811439216615
2018 31 7.7462094310709055
2018 41 0.016260798665449328
2018 51 0.023939553606991466
2018 61 0.17725860813658734

Note: Function that can be extensively used to query strings or characters
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Exercise 1

Develop a query with following fields and format

(a) (b)

| Result Grid | :Ili ﬁ Fitter Rowrs: |Exp|::rt:
Yearid sourcetvpeid MNOx tons | Result Grid | 1] 4% Fiter Rows: | Export: C[ | Wrep Cell Content: TR
W 2018 A 13.35 Yearid sourcetvpeid fueltypeid roadivpeid NOx tons
2018 61 2.99 (2015 il 1 1 2.45
2018 D4 0.18 2018 21 2 1 0.01
2018 53 0.20 2018 21 2 2 .00
2018 52 3.42 2018 21 1 2 0.14
2018 51 0.34 2018 21 2 3 0.00
2018 21 1 3 0.09
2018 43 0.77
2018 21 2 4 0.01
2018 42 0.36
2018 21 1 4 1.91
2018 4l 0.26 2018 21 2 5 0.01
2018 32 2.26 2018 21 1 g 2.03
2018 31 8.64
2018 21 &.67
2018 11 0.27

Result3

Za Jexas AsM Environment and Air Qualit
/ Transportation | Divisi Quality
A |nstitute ivision




Exercise 1 — Answer Key

SELECT Yearid, sourcetypeid, SUM(emissionQuant)/2000 as
NOx_tons FROM 2018bexar_out.movesoutputwhere Pollutantid = 3
group by Yearid, sourcetypeid order by sourceTypelD desc;

SELECT Yearid, sourcetypeid, fueltypeid, roadtypeid,
ROUND(SUM(emissionQuant)/2000,2) as NOx_tonsFROM
2018bexar_out.movesoutputwhere Pollutantid = 3 and sourcetypeid =
21 and fueltypeid in (1,2) group by Yearid, fueltypeid, roadTypelDorder
by roadTypelD asc;
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Exercise - 2

Request has been made for N rewena | T 4 raerrons e

vearid sourcetvpeid avaSpeedBinID MNOx amile

* Light Duty Gasoline Vehicles T - . 037

2018 21 2 0.25

 AM peak (8 AM) s 21 ; 0.18
* Rate per Distance (includes N : -
all processes) 2018 21 6 0.12
2018 21 7 0.13

e NOX 2018 21 8 0.14
2018 21 9 0.14

2018 21 10 0.15

2018 21 11 0.15

o 2018 21 12 0.15

2018 21 13 0.15

2018 21 14 0.16

n el R=]
Result 11~ N
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Exercise 2 — Answer Key

SELECT yearid, sourcetypeid, avgSpeedBinID,
Round(sum(rateperdistance),2) as running_rate_gmile FROM
2018bexar_rates_out.rateperdistancewhere sourcetypeid = 21 and
hourid = 9 and roadtypeid = 4 and fueltypeid = 1 and pollutantid
= 3 group by yearid, sourcetypeid, avgSpeedBinID;
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Exercise 3

Request has been made to identify what Bexar County light
duty gasoline vehicle starts by hour of day and associated

start VOC emissions

Need to run two queries on
different tables




Advanced MYSQL QUERY: JOINS

SQL JOIN

QUERIES

SELECT <select_list> SELECT <select_list>
FROM TableA FROM TableA

LEFT JOIN TableB RIGHT JOIN TableB
ON A.Key = B.Key ON A.Key = B.Key

SELECT <select_list=
FROM TableA
INNER JOIN TableB

SELECT <select_list> ON A.Key = B.Key SELECT <select_list>
FROM TableA FROM TableA
LEFT JOIN TableB RIGHT JOIN TableB
ON A.Key = B.Key ON A.Key = B.Key
WHERE B.Key IS NULL WHERE A.Key IS NULL
SELECT <select_list>
FROM TableA
SELECT <select_list> FULL OUTER JOIN TableB
FROM TableA ON A.Key = B.Key
FULL OUTER JOIN TableB WHERE A.Key IS NULL
ON A.Key = B.Key OR B.Key IS Null

lijackerearth
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Advanced MYSQL QUERY: JOINS Cont’d

 INNER JOIN - Returns the common rows specifying the
joining criteria from A and B.

e OUTER JOIN - Returns the rows which are not common
to A and B.

e LEFT JOIN - Returns the rows which are in A but not in B.
e RIGHT JOIN - Returns the rows which are in B but not in A.

e FULL OUTER JOIN - Returns all the rows from both tables.




Advanced MYSQL QUERY: LEFT JOIN

T

' | Result@rid | T 4% Fiter Rows: | Bxport: -[] | Wrap Cell Content: A

SELECT AYearid, A.SourceTypelD, B.sourceTypeName, Jﬁ SoucelvoelD _souraeTynehiame VoC tons
. r 11 Motorcyc 1.04
ROUND(sum(emissionQuant)/2000,2) as VOC_tons 2018 21 Er— 8.10
FROM 2018bexar_out.movesoutput A LEFT JOIN 2018 31 Passenger Truck 775
2018 32 Light Commerdial Truck 1.79
movesdb20161117.sourceusetype B on A.SourceTypelD = 2018 41 Intercity Bus 0.02
_ . 2018 42 Transit Bus 0.03
B.sourceTypelDwhere A.pollutantID = 79 group by A.Yearid, e . e o
ASourceTypelD, B.sourceTypeName 2018 51 Refuse Truck 0.02
. 2018 52 Single Unit Short-haul Truck  1.01
Order by AsourceTypeID ASC ! 2018 53 Single Unit Long-haul Truck  0.04
2018 54 Motor Home 0.12
2018 61 Combination Short-haul Tr... 0.18
2018 &2 Combination Long-haul Tru... 1.03
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Exercise -4

o 11

| Resultrid | T 4% Fiter Rowes: | Export: H[g] | Wrap Cell Content: A
. . Yearid SourceTypelD fuelTypelD sourceTypeName fuelTypeDesc  VOC tons
U SI n g Left \] OI n I+ 11 1 Motorcycle Gasoline 1.04
. 2018 21 1 Passenger Car Gasoline 8.07
exam ple from preV|OUS 2018 21 2 Passenger Car Diesel Fuel 0.01
2018 21 5 Passenger Car Ethanol (E-85) 0.02
Sllde add fuel type and 2018 31 1 Passenger Truck Gasoline 7.64
2018 31 2 Passenger Truck Diesel Fuel 0.07
f I d . . 2018 31 5 Passenger Truck Ethanol (E-85) 0.04
ue type escrl ptlo n to 2018 32 1 Light Commercial Truck Gasoline 1.72
2018 32 2 Light Commercial Truck Diesel Fuel 0.06
th e tab I e 2018 32 5 Light Commercial Truck Ethanol (E-85) 0.01
2018 41 2 Intercity Bus Diesel Fuel 0.02
2018 42 1 Transit Bus Gasoline 0.00
2018 42 2 Transit Bus Diesel Fuel 0.02
2018 42 3 Transit Bus Compressed ... 0.00
2018 43 1 School Bus Gasoline 0.02
2018 43 2 School Bus Diesel Fuel 0.09
2018 51 1 Refuse Truck Gasoline 0.00
2018 51 2 Refuse Truck Diesel Fuel 0.02
2018 52 1 Single Unit Short-haul Truck Gasoline 0.69
2 Single Unit Short-haul Truck Diesel Fuel 0.32

2018 52
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Exercise 5

0| ResuitGrid | 1 4% Fiter Rows: | Export: ] | Wrap
USII’]Q Ieft \]Oln example, ,,, ;urcetvne‘rd quSDeedBinID Dr*il:?; amile

add fuel type and fuel type 2018 21 :
description to the table e ; -
shown on the right 2018 21 s 013
2018 21 +) 0.12
2018 21 7 0.13
2018 21 8 0.14
20138 21 9 0.14
. . 2018 21 10 0.15
Note: Your Table Yearid will 2018 21 11 0.15
3 2018 21 12 (.15
be 2010 2018 21 13 .15
20138 21 14 0.16

i Tt =
Result 11~ N
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Advanced MYSQL QUERY: Create DB & Table

CREATE DATABASE
AAMPO _Training;

sep ftw wine  agecateqory  baserateoutpu ovesoutput  rateperdistance
BRI & E 080 R Lmntos0m - |5 li< e 1)
1e SELECT * FROM aampo_training.agedistribution;

| ResultGrid | T 4% FterRovs: | Expot: ] | wrep €l content: T8 a

CREATE table
AAMPQO _Training.agedistributi
on(sourcetypeld int,yearid

Int,ageld int,agefraction float);

= Texas A&GM Environment and Air Qualit
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Advanced MYSQL QUERY: Load data

<

| Result Grid | HH 4% Filtter Rows: |Expnrt: =i

LOAD DATA LOCAL IN FII_ E sourcetypeid wvearid aaeid aagefraction

62 2018 13 0.0435305

'C:/Presentations/San Antonio MOVES 62 2018 14 00525203
Training/Module-4/Inputs/2018Bexar_AgeDist.csv'’ 62 N

62 2018 16 0.0371205

INTO TABLE aampo_training.agedistribution 62 2018 17 0.0281008
FIELDS TERMINATED BY ' @ s 1 oo

62 2018 19 0.0320798
LINES TERMINATED BY \n’ 62 2018 20 0.0208672
. 62 2018 21 0.0179897
Ignore 1 lines ' 62 2018 22 0.0128696
62 2018 23 0.0142092
62 2018 24  0.0125719
62 2018 25  0.00960508
62 2018 26  0.0078587
62 2018 27  0.00620163
62 2018 28  0.00608256
62 2018 29  0.00559635
62 2018 30  0.021026
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Exercise 6

Create table averagespeeddistribution
Load data from csv files in Module-4 input folder

= Texas A&GM Environment and Air Qualit
/" Transportation i E y
AN ;stitute




Advanced MYSQL QUERY: Create and Load data

CREATE table AAMPQO_Training.agedistribution like
movesdb20161117.sourcetypeagedistribution;

LOAD DATA LOCAL INFILE
'C:/Presentations/San Antonio MOVES
Training/Module-4/Inputs/2018Bexar_AgeDist.csV'

INTO TABLE aampo_training.agedistribution
FIELDS TERMINATED BY ',

LINES TERMINATED BY "\n’
Ignore 1 lines ;

= Texas A&GM Environment and Air Qualit
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Exercise 7

Create table hourVMTfraction using Like function
Load data from csv files in Module-4 input folder




Advanced MYSQL QUERY: ALTER and UPDATE

Alter Table used to add, delete, or
modify columns in an existing
table

Alter table -
aampo_training.agedistribution

ADD column veh_pop int,
ADD column FleetAge float;

Update table SET with formulas




Key Pointers

Data aggregation queries most used

Attention needed to modification queries such as
alter, update, etc.

Make another copy of MOVES default database

Save all your queries in a text file with description

Environment and Air Quality

Division



Resources

« MOVES Training Sessions: https://www.epa.gov/moves/moves-training-
sessions

« FHWA Training:
https://www.fhwa.dot.gov/resourcecenter/teams/planningair/mysqlwebinar.cfm

 Web Sources:
— www.w3schools.com
— http://www.sglcourse.com/table.html
— Others

Z Texas A&M Environment and Air Quality
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